K-Ras mutations and N-Ras mutations in childhood acute leukemias with or without mixed-lineage leukemia gene rearrangements.
It is believed that Ras mutations drive the proliferation of leukemic cells. The objective of this study was to investigate the association of Ras mutations with childhood acute lymphoblastic leukemia (ALL) and acute myeloid leukemia (AML) with special reference to the presence or absence of mixed-lineage leukemia gene (MLL) rearrangements. Bone marrow samples from 313 children with B-precursor ALL and 130 children with de novo AML were studied at diagnosis. Southern blot analysis was used to detect MLL rearrangements, and reverse transcriptase-polymerase chain reaction (RT-PCR) analysis was used to detect common MLL fusion transcripts. Complementary DNA panhandle PCR was used to identify the infrequent or unknown MLL partner genes. DNA PCR or RT-PCR followed by direct sequencing was performed to detect mutations at codons 12, 13, and 61 of the N-Ras and K-Ras genes. Twenty of 313 patients with B-precursor ALL and 17 of 130 patients with de novo AML had MLL rearrangements. N-Ras mutations were detected in 2 of 20 patients with MLL-positive ALL and in 27 of 293 patients with MLL-negative ALL (P = 1.000). N-Ras mutations were detected in 2 of 17 patients with MLL-positive AML and in 14 of 113 patients with MLL-negative AML (P = 1.000). K-Ras mutations were present in 8 of 20 patients with MLL-positive ALL compared with 32 of 293 patients with MLL-negative ALL (P = 0.001). K-Ras mutations were detected in 3 of 17 patients with MLL-positive AML compared with 5 of 113 patients with MLL-negative AML (P = 0.069). Ras mutations were detected in 20.8% of patients with childhood B-precursor ALL and in 17.7% of patients with childhood AML. MLL-positive B-precursor ALL was associated closely with Ras mutations (50%), especially with K-Ras mutations (40%), whereas MLL-positive AML was not associated with Ras mutations.